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Maxillary sinus augmentation is a common procedure
to prepare for future placement of dental implants in
maxillary posterior areas. Various techniques and
bone grafting materials are available for this procedure
[1]. Until now, autogenous bone has been the gold
standard material for sinus bone grafting. Iliac crest
bone is a common extraoral donor site to provide ac-
ceptable bone graft volume for maxillary sinus bone
grafts. However, it is necessary to perform the harvest
of iliac crest bone under general anesthesia. More
recently, tibia bone grafts have become another option
for autogenous bone grafting [2]. Hospitalization or
day surgery under general anesthesia or intravenous
sedation is the standard protocol for tibia bone har-
vesting. However, our patient was afraid of general
anesthesia or intravenous sedation. Therefore, we de-
cided to harvest tibia bone and perform maxillary
sinus lift under local anesthesia.
CASE PRESENTATION
A 55-year-old man was referred for left maxillary
sinus augmentation for the purpose of dental implant
placement. The patient was afraid of intravenous 
sedation or general anesthesia, even though he had 
a preference for autogenous bone graft. After thor-
ough consultation, the patient accepted our treat-
ment plan, which was to perform maxillary lift
procedure and harvest tibial bone under in-office local
anesthesia.
The patient was seated in a semisupine position in
the dental chair, and the right leg was elevated into 
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Maxillary sinus enlargement often occurs in the maxillary posterior edentulous area and reduces
the available bone height for implantation. Therefore, maxillary sinus lift and bone graft procedures
are necessary to provide sufficient available bone. Autogenous bone grafting is the best base for
implant osseointegration. Recently, tibial bone has been recognized as an alternative extraoral
donor site. We present a case in which we used a proximal tibia bone graft for maxillary sinus
augmentation under local anesthesia without sedation in the dental office. During a 4-year post-
operative follow-up, gait was not disturbed and the scar on the donor site remained unremarkable.
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a flexed position using a towel roll placed under the
knee. After locating Gerdy’s tubercle, the overlying
soft tissue was infiltrated with 2 mL of 2% xylocaine
with 1:100,000 epinephrine (Figure 1). A 2-cm oblique
incision was made, and the periosteum was incised
and reflected to expose the bony surface of the tibia.
A cortical window was made with a small fissure bur
with copious irrigation. Eight mL of cancellous bone
was harvested medially and inferiorly with orthope-
dic curettes (Figure 2). During the harvesting proce-
dure, patient compliance was good, and he did not
complain of pain or discomfort. Simultaneously, left
maxillary sinus floor elevation was performed using
the lateral window technique. During the sinus lift
procedure, a small perforation developed in the
Schneiderian membrane, and this was treated by
covering it with a resorbable membrane. Tibial bone
was grafted in the lateral window and below the
floor of the maxillary sinus (Figure 3).
After surgery, the knee was wrapped in a pressure
dressing with strip bandages, which was maintained
for 48 hours. Ambulation was begun in the first 24
hours, but excessive walking was limited for the first
3 days. After removal of the pressure dressing, the
patient was instructed to avoid running or weight-
bearing activities for 3 weeks.
The tibial bone graft was left for 6 months and
then the re-entry was placed with two dental
implants. During a 4-year postoperative follow-up,
gait was not disturbed and the scar on the donor site
remained unremarkable (Figure 4).
DISCUSSION
Although many bone-grafting materials have been used
for maxillary sinus grafting procedures, autogenous
Figure 1. Anatomy of the head of the tibia, and the incision line
directly over Gerdy’s tubercle.
Figure 4. The scar on the donor site is unremarkable 4 years
postoperatively.
Figure 3. Tibial bone was grafted in the left maxillary sinus
using a lateral window approach.
Figure 2. The periosteum was incised and reflected to harvest the
proximal tibial bone.
Proximal tibial bone harvesting
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bone is the only material with the correct combina-
tion of highly osteogenic, osteoinductive and osteo-
conductive properties [1]. Possible donor sites in the
human body include the calvarium, symphysis and
ramus of the mandible, rib, iliac crest, and tibia bone.
In general, sinus bone grafting requires more than 5mL
of bone volume for adequate implant length. Intraoral
bone harvesting has a main disadvantage in that the
donor site provides a smaller volume of bone. Extraoral
donor sites, such as the iliac crest of ilium or tibial bone,
easily provide sufficient volume of bone for sinus bone
grafting. Eight to 10 mL of autogenous bone is ade-
quate for unilateral maxillary sinus augmentation.
Some studies have compared iliac crest and tibial
bone grafts in terms of harvesting techniques and
donor-site morbidity. Reported complication rates
due to harvest techniques were 1.3–3.8% for tibial bone
and 8.6–9.2% for iliac crest [3–5]. Therefore, the tech-
nique of tibia bone harvesting is more desirable with
less donor-site morbidity. Compared with iliac crest
bone harvesting using general anesthesia, tibial bone
grafting can be performed in-office using conscious
sedation [6–8]. Lee [6] performed a tibial bone graft
procurement procedure under intravenous sedation
and local anesthesia as an in-office procedure. Our
experience was similar to Lee’s. However, we found
that there was no need to perform in-office sedation
for pain and anxiety control. Our patient was also
allowed to bear weight and leave the clinic immedi-
ately after surgery without hospitalization. Thus, the
proximal tibia may be a satisfactory alternative donor
site for obtaining cancellous bone for maxillary sinus
augmentation procedures in the dental office.
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